More than half of the milk in Brazil comes from family-owned dairy farms, which account for 84.4% of all dairy farms. Despite this, little is known about family-owned dairy farms, especially those in the western Amazon. As such, the objective of this study was to analyze and characterize the production, sanitary conditions, reproductive rates, and milk quantities produced on 100 family dairy farms in Vale do Acre, in the western Amazon. The data were collected from March to June 2016, using a semi-structured questionnaire containing 549 questions. The answers given by producers, as well as local observations were registered in SPSS ® spreadsheets, and descriptive statistics were used to summarize the data. Results indicated low rates of productivity, low total milk production, and low quantities of milk/cow/ day. The data also revealed sanitary and productive problems such as inadequate herd composition, lack of grouping of lactating cows, and short duration of lactation. In addition, not all heifers were immunized against brucellosis, and there was often an absence of water troughs. We concluded that it is necessary to improve the management of family-owned farms, and take technical assistance measures to correct weak points in dairy cow health and reproduction. Moreover, it is essential to improve productivity to raise the profitability of rural dairy farms.
Introduction
Milk is produced and consumed by people all over the world. The importance of milk is reflected in production and economic environments all over the world, especially in developing countries and in family farming systems (FAO, 2017) . In Brazil, dairy farming is of great importance, both in social and economic contexts, as it plays an important role in promoting income distribution. It is also fundamental for the development of family-based agriculture (EURICH et al., 2016) , as more than half (58%) of the milk produced in Brazil comes from family-owned dairy farms, which account for 84.4% of all dairy farms (DIEESE, 2011) .
In the State of Acre, Brazil, dairy farming is characterized by the predominance of production systems with a low technological level, mostly in the areas of nutrition, genetics, health, and infrastructure (ANDRADE et al., 2014) . Dairy farms in Acre are in need of technical and managerial efforts, which, according to Lopes et al. (2015a) , can increase productivity and profitability.
However, little is known about these dairy farms. Characterization studies are needed to implement programs to correct weak production points, and to identify the limitations and perspectives of the productive sector, as well as to implement regional development projects and create public policies to regulate dairy farming in the state. Bovine milk production generates employment and income for a substantial number of rural families in the western Amazon. However, economic, technological, managerial, and professional qualification problems in production units lack consistent solutions. Therefore, due to the inexistence of research related to the subject in the region, the objective of this research was to characterize 100 family-owned dairy farms in the mesoregion of Vale do Acre.
Materials and Methods
The research was carried out in 100 familyowned dairy farms located in the mesoregion of Vale do Acre, in the western Amazon, between March and June 2016. The geographic area studied covers 73.6% of the municipalities in the State of Acre, i.e. 14 out of a total of 19. These municipalities include the following (shown as the name of municipality and the number of family-owned dairy farms in that municipality included in the study): Acrelândia (six), Assis Brasil (three), Brasiléia (seven), Bujari (four), Capixaba (eight), Epitaciolândia (seven), Manoel Urbano (four), Plácido de Castro (11), Porto Acre (six), Rio Branco (16), Santa Rosa dos Purus (five), Sena Madureira (12), Senator Guiomard (nine), and Xapuri (two). The dairy farms were selected randomly (GUDKOVA et al., 2016 ) from a list provided by the Secretaria de Agropecuária do Estado (SEAP -State Secretariat of Agriculture and Livestock) and the Secretaria de Extensão Agroflorestal e Produção Familiar do Estado do Acre (SEAPROF -Secretariat of Agroforestry Extension and Family Production of the State of Acre), independently of the volume of milk sold or the type of production system. Dairy farmers were interviewed on their farms. The number of interviewees was estimated according to Barbetta (2003) , considering a maximum sample error of 5%.
A semi-structured questionnaire containing 549 questions adapted from Lopes et al. (2016b) was used for interviews and data collection. The questions were divided into the following subjects: producer and property registration (52 questions), herd characterization (12 questions), and milk production (485 questions). The last topic includes production system, agricultural practices, nutritional management, infrastructure, zootechnical bookkeeping, animal identification, and reproductive management.
The data were tabulated in SPSS ® software, and we used descriptive statistics to calculate mean, standard deviation, median, interquartile range, minimum and maximum values (LOPES et al., 2015b) .
Results and Discussion
The characterization of milk-producing properties in the mesoregion of Vale do Acre allowed us to identify the management techniques used, which can help producers identify the most critical points in the production system. We recorded a mean productivity of 976.7 L ha -1 year (Table 1) , which is much lower than the productivity found by Ferrazza et al. (2015) (10,816.1 L/ha/year) in family-owned farms in Minas Gerais, and by Moraes et al. (2016) (13,085 .59 L/ha/year) in family-owned farms in Rio de Janeiro. The high standard deviation found (Table 1) is due to the great heterogeneity in productivity among the properties studied. The mean daily volume of milk produced was 66.90 L (Table 1) , and the mean daily volume of milk produced by each lactating cow (lc) was 5.04 L (L/lc/day). This mean is higher than the national mean, which was reported as 1.70 L/lc/day in 2016 (IBGE, 2016) . It is worth emphasizing that the productivity per lactating cow has a direct influence on land and animal productivity, and, consequently, on the profitability of the farm. Lopes et al. (2012) showed that many managerial and technological measures must be implemented to increased daily productivity means, but ideally these improvements would be made without increasing the mean variable cost. According to previous studies, one option is to increase productive efficiency, that is, the productivity per cow. This will optimize costs associated with labor, drugs, artificial insemination, fixed taxes, energy, and others, as an increased productivity per cow will not increase these costs. The average herd composition was inadequate, since there were, on average, only 15.08 lactating cows in herds that had a mean of 75.35 animals, meaning that only 20.01% of the animals were lactating cows (Table 1) . This rate is well below the ideal composition of 42% lactating cows (CAMPOS; FERREIRA, 2009). Good planning and adequate herd composition raise the probability of greater economic efficiency and increased income from animal sales, which, according to Lopes et al. (2011) represents about 20% of total revenues on dairy farms. The dairy farms had an average of 1.93 workers involved in running the farms (Table 1) .
The total mean area used for milk production on the family-owned farms was 40.48 hectares (Table 1) . It is essential to produce more milk in a smaller area, which requires a more efficient use of land (DIAS-FILHO, 2011), and reduces the land remuneration (fixed cost component) through optimization (LOPES et al., 2008) , with a consequent increase in profitability. The mean monthly family income was R$1,839.71 (Table 1) .
It is important to mention that all measures of productivity must be improved with the implementation of technical assistance. According to Nascimento and Pinto (2017) , a lack of technical assistance often reduces the productive potential of dairy farms, reducing productivity, profitability, and competitiveness.
All dairy farms included in this study used the pasture production system (Table 2 ). In the mesoregion of Vale do Acre there is a tendency to produce grazing milk, with the objective of reducing production costs due to the high price of concentrated cattle feed in the region. According to Ribeiro Filho et al. (2007) , grazed forage is the most economical way to provide energy and protein for ruminant animals, but it is essential to have a satisfactory quantity and quality of grazed forage. Only one dairy farm (1%) had Holstein cattle; the others had mixed-breed cattle (23%), and Girolando cattle (76%) ( Table 2 ). In tropical countries, milk production is limited by the low productive levels of native breeds, and by the adaptive difficulties of European breeds, which results in low productivity, high age at first calving, and long calving intervals. These factors contribute to an underdeveloped dairy industry (VASCONCELLOS et al., 2003) .
Regarding animal identification, 54% of dairy farmers identified cows by name, 11% used hot iron branding, and 35% used ear tags (Table 2) . According to Lopes (1997) , a reliable means of identifying animals is the basis for all functions of a management system, including zootechnical processes, control, and production.
Most dairy farms (85%) did not group lactating cows (Table 2) . Animal grouping involves the creation of groups that will be as uniform as possible in size, age, production, and lactation stage and/or reproductive condition (SILVA; SILVA, 2016). It is an important practice because the animals can be fed with specific diets, which means nutritional requirements can be more accurately met (CARRIJO et al., 2008) .
The daily supply of balanced feed per lactating cow occurred on only one dairy farm (1%) ( Table  2) . Deresz (2001) reports that efficient quantities of concentrate feed supplementation for dairy cows in pasture-based systems varies from 0.50 to 0.90 kg of milk/kg of concentrate feed in the rainy season, and 0.80 to 0.95 in the dry season. Mineral salt supplementation was reported in all dairy farms (Table 2) .
Farmers on all dairy farms included in this study reported natural calf suckling (Table 2) . According to Van Amburgh and Drackley (2005) , conventional feeding practices generally do not meet the nutritional requirements of dairy calves. Virgínio Junior et al. (2016) reported that artificial feeding of calves provides the correct amount of milk in the first weeks of life, stimulating optimal growth, and adaptation to bulky and concentrated diets.
A structural problem that we observed, based on our data, is that 85% of the included dairy farms did not have drinking troughs (Table 2) . Troughs have better accessibility and offer better quality fresh and clean water, according to the animals' ingestion needs, which preserves the animals' energy and reduces hierarchical disputes, thus offering continuation productivity gains (TAVARES; BENEDETTI, 2012). In addition, in most of the dairy farms (64%) the animals drank water from large reservoirs called aguadas, which are dug in the pasture during the dry season, and fill up in the rainy season. These reservoirs alter the physical characteristics of water, such as temperature, color, and turbidity, as well as its organoleptic characteristics such as appearance, taste, and odor, and may be unsuitable for drinking purposes (WHO, 1993) . Water quantity and quality are fundamental for the production process, since they directly interfere in cattle nutrition (BIZINOTO, 2002) .
The use of electrified fencing occurred in 46%
of the dairy farms (Table 2 ). According to Torres et al. (2007) , this technology allows cost reduction in production systems, increasing efficiency and profits in dairy farming. When properly planned and used, electrified fences can reduce grazing division costs by up to 80% in comparison to barbed wire fences.
One of the greatest problems observed in 96% of the dairy farms is related to drying-off the cows (Table 3 ). Most animals dried-off naturally well before the ideal 305 days period because of low persistence of lactation (LOPES et al., 1996) . This is due to the genetic and nutritional standards of the herds included in this study. Regarding holding pens, in 37% of the dairy farms they had no roof or floor (Table 3 ). The design of holding pens is among the strategic problems related to animal production, and, in some cases, may be responsible for the failure of production systems (SILVA et al., 2002) . In Brazil, zootechnical constructions, such as holding pens, provide more comfort and minimize stress for dairy cattle in the pre-milking stage (BUCKLIN et al., 1991) , improving productivity.
The dairy farms included in our study had different milking systems, and only 20% of the farms had a mechanical milking machine ( Table 3 ). The current milk production scenario demands high quality labor and an adequate number of workers, which are scarce and costly due to the rural exodus, among other factors (MACULAN; LOPES, 2016). Therefore, Hansen (2015) recommended the use of milking equipment to minimize the need for human labor.
With regards to teat hygiene before milking, 83% of the producers follow this practice. Sixty percent of the producers used the black mug test (Table 3 ). According to Santos and Fonseca (2007) , this test is important to identify animals with clinical mastitis. However, producers should also worry about the subclinical form of mastitis, which has greater epidemiological importance (BLOOD; RADOSTITIS, 1991). To diagnose it, it is necessary to use complementary tests such as the California mastitis test (CMT). However, only 23% of the dairy farms used the CMT test (Table  3 ). The prevention of mastitis is very important, due to its high economic impact, estimated by Demeu et al. (2016) at US$493.03, US$ 813.78, and US$ 1,134.53 per year per lactating cow at production rates production of 10; 20, and 30 L/day, respectively.
Pre-dipping was used in only 47% of the dairy farms (Table 3 ). Disinfection is one of the most important aspects of disease prevention for dairy cattle (BODDIE et al., 1997) . None of the dairy farms used post-dipping (Table 3) because of the natural feeding system adopted. In this system the calves feed from their mothers after milking, and are separated hours later.
The use of milk cooling tanks in the studied dairy farms was rare, and only 5% of the dairy farms used these (Table 3 ). It is important to emphasize that better quality milk has a higher concentration of total solids and protein, and a lower total concentration of bacteria (DEITOS et al., 2010) . In addition, it is mandatory to refrigerate milk since the IN51 (BRASIL, 2002) , and this procedure inhibits bacterial growth, reducing economic losses caused by acidification, and prolonging milk storage time (PINTO et al., 2006) .
Most producers (87%) sold fresh milk to dairy product companies (Table 3) . However, the informal sale of milk transported on motorcycles, bicycles, and even horses, stored in disposable bottles without refrigeration and hygiene control, is still a widespread practice in rural areas of the State of Acre. Hygiene control of milk, as well as the control of storage temperature for raw milk, are fundamental for the quality of raw dairy material and its derivatives .
Regarding the health of the herds, only 10% of the dairy farms followed an immunization calendar ( Table 4 ). The only vaccine used by all owners was against foot-and-mouth disease, which is mandatory by law. The immunization against brucellosis is also mandatory, but was not done in all dairy farms (94%) ( Table 4 ).
Most of the dairy farms had a medium degree of horn fly (Haematobia irritans) (63%) and tick (67%) infestation (Table 4 ). The damage attributed to tick infestation is related to the transmission of pathogens (anthrax, leucosis, anaplasmosis, and the helminth Stephanofilaria sp.) (GRISI et al., 2014) . In addition to this transmission, the tick parasite increases stress in cattle (JORGE et al., 2016) , decreasing productivity. The incidence of grubs (Dermatobia hominis) in the mesoregion of Vale do Acre is minimal, and all dairy farmers reported a low infestation levels on their farms. All producers reported deworming the entire bovine population on their farms. One of the tick-borne diseases, known in Brazil as tristeza parasitária bovina (TPB), was the most frequent disease in 18% of the dairy farms (Table 4 ).
There was a calving pen in 84% of the dairy farms (Table 4 ). It is worth emphasizing that the absence of a calving pen is a matter of concern, since its main purpose is to closely watch the cows and monitor births in case intervention is necessary, and helps ensure that calves are born in due time and in an appropriate environment (COELHO et al., 2009) .
Our data indicated that sick heifers were not separated from the rest of the herd in 71% of the dairy farms (Table 4 ). This is a serious problem, as it can result in the infection of the other animals. Among all categories of cattle, heifers are the most susceptible to disease. Gonçalves (2009) pointed out that the incidence of most health problems in heifers can be managed at economically acceptable levels if the producer implements well-designed preventive health programs that combine standard operational procedures that include all aspects of heifer rearing. All producers treated navel infections in calves (Table 4 ). This management is a mandatory practice in calf rearing. The treatment includes the use of antiseptics, curative, and preventative drugs (PEREIRA, 2004) , avoiding omphalophlebitis.
Pastures were considered to be of regular quality in 72% of the dairy farms (Table 5 ). In cattle production systems based only on the use of forage as a source of nutrients, animal performance may be lower than desired (MESACASA et al., 2015) . In case of pastures considered to be of regular quality and quantity, as in this study, the diet may be influenced, since grazing animals are selective (HODGSON; BROOKES, 1999), affecting their voluntary consumption and, consequently, the consumption of dry matter. Invasive plants were present in 98% of the pastures (Table 5 ).
Zootechnical bookkeeping was not a practice in 96% of the dairy farms included in this study ( Table  5 ). The main objective of this practice is to obtain information that is highly necessary for planning, monitoring, managing, and decision-making in any milk production system (BORGES et al., 2011) . Regarding reproduction, 92% of the producers (Table 5 ) used natural mating as the reproductive management. Most dairy farms (68%) reported having animals with poor body condition at birth. The loss of body weight in this period, and the establishment of a negative energy balance may have a negative influence on the return to estrus and ovarian activity in cattle (MBAYAHAGA et al., 1998) . Body score is a determining factor for a shorter recovery time of the endometrium and a faster return to estrus, promoting shorter calving intervals (BARBOSA et al., 2016) and, thus, increasing productivity.
Considering the dynamic nature of production environments, the identification, quantification, and establishment of technical-managerial and zootechnical reference practices have a practical use in the professional environment, and should be taken into consideration by rural company managers and professionals who work with technical assistance and rural development (FERRAZZA et al., 2015) . Based on the data collected from the dairy farms included in this study, we believe that there is a need for technical assistance, and for producers and employees with greater knowledge of appropriate management of dairy farms. This will allow for the implementation of measures using appropriate management tools (LOPES et al., 2016a) , so that the weak points can be minimized, better results can be obtained, and, consequently, profitability can be improved.
Conclusions
The farmers on dairy farms included in this study reported low productivity, low total milk production, and a low quantity of milk/cow/day. These dairy farms also had health and production problems such as inadequate herd composition, no grouping of lactating cows, low lactation persistence, partial immunization of heifers against brucellosis, and no drinking troughs.
